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ture has been included.
CASE REPORT
A 30-year-old woman visited our clinic with a 4-year history 
of tremor in both hands and a 6-month history of gait distur-
bance. The patient reported that the tremor in both hands and 
gait disturbance were progressively aggravated. On neurological 
examination, postural tremor was noted in both hands, but rest 
tremor was not observed. Rigidity was present in the extremi-
ties but not in the neck. On walking, arm swing was decreased. 
Mild bradykinesia was observed while the fingers were tapped, 
hands were closed and opened, and when foots were stomped 
on the floor. Facial expression was normal. Although postural 
tremor and rigidity were similar between both hands, bran-
dykinesia was more severe in the left hand and arm swing on 
walking was more decreased in the left side. The patient showed 
independent walking with minor gait impairment and mild 
postural instability on the pull test; she recovered with 5 steps 
backwards for recovery without help. She complained of ortho-
static dizziness but did not have orthostatic hypotension. Her 
INTRODUCTION
Secondary parkinsonism can be induced by drugs or various 
diseases, and its treatment and prognosis vary according to eti-
ologic factors. Intracranial tumors rarely cause secondary par-
kinsonism. The majority of tumors causing secondary parkin-
sonism are extra-axial tumors which compress the basal ganglia; 
meningioma is the most common5,8). However, intra-axial tu-
mors involving the basal ganglia or midbrain have rarely been 
reported in the literature8).
Since the first report of tuberculosis in the brainstem, there 
have been a few reported cases of parkinsonism secondary to 
space-occupying lesions compressing the substantia nigra1-4,10). 
However, in these cases, parkinsonism was usually associated 
with other neurologic signs and was not the main neurologic 
manifestation. There have been few reports of parkinsonism sec-
ondary to intracranial mass lesions without other neurological 
deficits2,4).
We report a first case of astrocytoma in the third ventricle 
and hypothalamus that presented with mild parkinsonism and 
no other neurological symptoms. A brief review of the litera-
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compared with previous findings. The patient underwent neu-
ronavigation guided endoscopic septostomy and ventriculoperi-
toneal (VP) shunt which is performed subsequently and inde-
pendently after partial surgical resection in February 2010. A 
Hakim VP shunt with a high pressure valve was placed through 
consciousness was clear and orientation was well maintained. She 
revealed normal findings in the motor and sensory test, neuro-
logical tests for cerebellar function and eyeball movements, and 
deep tendon reflexes.
There was neither a notable history of medical disease nor a 
history of drug ingestion causing brady-
kinesia. Routine physical examinations 
including fundoscopy showed no abnor-
mal findings. Nor were abnormal find-
ings in the routine blood test, biochemi-
cal test, electrolyte test, thyroid function 
test, syphilis test, human immunodefi-
ciency virus test, serum vitamins, serum 
cupper, serum ceruloplasmin, chest X-
rays and electrocardiograms.
The patient was diagnosed with par-
kinsonism based on bradykinesia of both 
hands, rigidity and postural instability. 
Her score on the Unified Parkinson Dis-
ease Rating Scale was 22 points. Mag-
netic resonance (MR) images showed 
an ill-defined mass in the anterior third 
ventricle and hypothalamus, which had 
partially enhanced nodular intensity af-
ter gadolinium administration. The le-
sion was accompanied by hydrocepha-
lus, and the midbrain was compressed 
and inferiorly displaced by the mass and 
obstructive hydrocephalus secondary to 
the tumor (Fig. 1). Based on these find-
ings, the mass was suspected to be intra-
ventricular diffuse astrocytoma. 
Under general anesthesia, a neuroen-
doscope was inserted into the third ven-
tricle via a right frontal burr hole in Feb-
ruary 2010. The neuronavigation system 
was used for planning the procedure. 
The lesion was visually confirmed with 
the neuroendoscope, therefore, partial 
surgical resection for biopsies was per-
formed safely and precisely, and a right 
frontal external ventricular drain (EVD) 
was placed. Pathologic findings revealed 
diffuse astrocytoma grade II (Fig. 2). The 
postoperative computed tomography 
(CT) did not show any additional chang-
es compared with preoperative findings. 
The postoperative course was uneventful 
without any neurological deficit. 
However, one week later, she presented 
with mild deterioration of mental acuity 
after the EVD was removed. Follow-up 
brain CT did not show any changes 
Fig. 1. Brain magnetic resonance imaging show diffuse astrocytoma in the anterior third ventricle and 
hypothalamus. Sagittal FLAIR image (A), T2-weighted axial image (B), and T1-weighted axial image after 
administration of gadolinium (C) show an ill-defined lesion with nodular enhancement, which involves 
the anterior third ventricle and bilateral hypothalamis (arrowhead). The images before treatment also 
show compression and inferiorly displacement of the midbrain including the substantia nigra by the tu-
mor mass and obstructive hydrocephalus secondary to the tumor (arrow). The images after treatment 
with surgical excision and cerebrospinal fluid drainage show significant decrease of the tumor and lat-





Fig. 2. These photomicrographs are histopathologic findings of diffuse astrocytoma (WHO grade II). 
Higher magnification of the tumor shows a hypercellular lesion composed of cells with moderate ple-
morphism and chromatin density (A : H&E stain, ×200; B : H&E stain, ×100). Immunohistochemistry 
reveals diffuse positivity for GFAP in the tumor cells (C : avidin-biotin-peroxidase, ×200) compare 
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in our patient, tremor and gait disturbance were the main symp-
toms. In addition, pure bilateral parkinsonism without any other 
neurological abnormalities was also noted. These findings are 
different from those of secondary parkinsonism. However, our 
patient seemed to have secondary parkinsonism because : 1) the 
patient’s age was not the usual for primary parkinsonism, 2) the 
clinical course progressed more rapidly and postural instability 
occurred earlier as compared to early onset parkinson’s disease.
CONCLUSION
Although parkinsonism secondary to brain tumors is rela-
tively rare, brain tumors can be manifested only by the symp-
toms of parkinsonism as in our case. In such cases, if secondary 
parkinsonism is not suspected, its diagnosis may be delayed 
and can cause more severe permanent neurological deficits. Al-
though a fundamental treatment method for most cases of sec-
ondary parkinsonism has not yet been established, parkinson-
ism secondary to brain tumors can be completely cured with 
early diagnosis and appropriate treatment. Therefore, brain im-
aging studies are necessary to detect accurate causes of second-
ary parkinsonism when patients show a different onset age or 
disease progression from primary parkinsonism as in our pa-
tient, as well as when they show neurological abnormalities 
other than symptoms of parkinsonism or do not respond to le-
vodopa with unilateral manifestation.
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another bur hole in the left frontal region (Codman, Raynham, 
MA, USA). The preoperative hydrocephalus was normalized af-
ter VP shunt. The patient then received radical high dose frac-
tionated three-dimensional conformal radiation therapy with an 
overall dose of 54 Gy from March 2010 to April 2010, followed 
by being treated with steroid medication. Consequently, the tu-
mor and hydrocephalus were significantly decreased (Fig. 1). All 
symptoms of parkinsonism, including tremor, bradykinesia, ri-
gidity and gait disturbance, were completely recovered 3 months 
after treatment.
DISCUSSION
Parkinsonism can occur due to intracranial tumors at various 
sites, but it usually develops by compression of the basal ganglia 
by supratentorial tumors3,5,8). There have been only a few reported 
cases of parkinsonism due to space-occupying lesions compress-
ing the substantia nigra of the midbrain in the literature1-4,10).
The pathophysiology of parkinsonism due to brain tumors 
has not yet been elucidated. It has been reported that parkin-
sonism can be induced by direct compression of the basal gan-
glia and nigrostriatal structures such as the midbrain by tu-
mors, indirect compression by a herniated temporal lobe and 
secondary displacement of the brainstem by tumors3,10). Several 
reports have confirmed that in patients with parkinsonism in-
duced through compression of nigrostriatal structures by brain 
tumors, clinical symptoms are improved after removing the tu-
mors7,8,10). Similarly, in our patient who showed midbrain com-
pression in MR imaging, clinical symptoms were improved af-
ter tumor reduction. Based on these results, it is conceivable 
that compression of nigrostriatal structures in the brainstem by 
brain tumors can lead to parkinsonism.
In our patient, MR images also revealed the findings of hy-
drocephalus. Hydrocephalus is known to induce parkinsonism. 
Patients with parkinsonism induced by hydrocephalus usually 
show wide-based gait, well maintained arm shaking on walking 
and clinical symptoms and signs such as signs of increased in-
tracranial pressure, recognition deficits including memory func-
tion and urinary incontinence9). However, our patient showed 
normal steps, decreases of arm shaking on walking and none of 
the aforementioned clinical symptoms and signs. It may in-
ferred that hydrocephalus did not significantly contribute to the 
development of parkinsonism in our case. But, clinical symp-
toms improved after reduction of hydrocephalus by cerebrospi-
nal fluid drainage, we therefore suspected midbrain compres-
sion by obstructive hydrocephalus secondary to the tumor as 
another possible cause of parkinsonism.
Parkinsonism secondary to intracranial tumors usually be-
longs to akinetic-rigid syndrome that usually does not respond 
to levodopa and is associated with unilateral manifestation along 
with neurological deficit such as impairment of eyeball move-
ment, pyramidal signs and cerebellar dysfunction6,8). However, 